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WHAT IS CLAIMED IS: 

a wavelepgth Division multiplexed optical 
system, the combination comprising: 

a first optical node including a transponder 
having a test signal generator for generating a test 
signal, and a moritoring circuit for monitoring a 
received test signal; 

a second optical node including a transponder 
having a test sigjnal generator for generating a test 
signal, and a monitoring circuit for monitoring a 
received test signal; 

a light path interconnecting said first and second^ 
optical nodes, 

wherein said ilight path is tested by the 
monitoring circuity of the transponder of said second 
optical node by monitoring a quality of the test 
pattern generated ]^>y the test signal generator of the 
transponder of sai(^ first optical node. 
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The optical sysstem of Claim 1, wherein the quality 
monitored is a bit drror rate . ^ ^ 



\ 



3. The optical system of Claim 1, wherein the test 
signal is a valid cliUnt signal. 




client signal is one o^ a valid SONET frame, an ATM 
cell and an IP packet, j 



5. The optical systemlof Claim 1, wherein the test 
signal is a valid maintenance sign'al . 



6. The optical system of Claim 5 wherein the valid 
maintenance signal ip a SONET ad^irm indication signal 



7. The optical system of Claim 1, wherein said light 
path is tested prior !to connecting client equipment to 
said first and second optical nodes. 

8. The optical system of Claim 1, wherein the test 
signal generated by the test sigrial generator of the 
transponder of said first optical node includes 
predetermined errors,! and the monitoring circuit of the 
transponder of said second optical node monitors the 
received test signal 



9. The optical system of Claim 1, including a client 

equipment connected tcj> said first optical node, said 

i 

client equipment tran^mitt ing/receiving signals to/ from 

\ 

said first optical nodje, wherein said first optical 
node includes blocking! means for blocking 
transmitting/receiving jsignals to/from said client 
equipment when the test] signal generator of the 
transponder of said firjpt optical node generates a test 
signal . \ 



An optical line terminal comprising: 
a transponder haviijg at least a transmitter and a 
receiver, with a test signal generator connected to the 
transmitter for generating a test signal for the 
transmitter to transmit jat an output thereof, and a 
monitoring circuit connected to the receiver for 
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monitoring a received test signal at an input of the 
receiver; and 

switch means for connecting the output of the 
transmitter to the input of the receiver to test a 
quality of the test signal transmitted by the 
transmitter and received by the receiver. 

jX'. A wavelength division multiplexed optical system, 
comprising : 

an optical node ^including a transponder having a 
test signal generator! for generating a test signal; 

a client equipment including a monitoring circuit 
for monitoring a recewed test signal; and 

an optical interface connecting said optical node 
and said client equipment, 

wherein said optidal interface is tested by 
monitoring a quality ofl the test signal generated by 
the test signal generator of said optical node and 
received by the monitoring circuit of said client 
equipment . 



12. An optical line terrtinal, comprising: 

a line interface havtng a line side transmit port 
for transmitting an optical signal and a line side 
receiver port for receiving an optical signal; 

a port side interface \ having sl port side transmit 
port for transmitting an ODtiaaKsignal and a port side 
receive port for receiving Wry[opif:ical signal; and 

a transponder connected^ t)p> the line side transmit 
port and the line side receive port of said line side 
interface, and also connected to the port side transmit 
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port and port sifcle receive port of said port side 

interface, said transponder including a loopback 

mechanism for onel of looping back the received optical 

signal at the line side receive port to the line side 

transmit port and looping back the received optical 

signal at the portf side receive port to the port side 

transmit port . j 

i 

An optical ncjde comprising: 

a line side tjran»smit interface for transmitting 
one or more of a plurality of optical wavelengths; 
an associated! line side receive interface for 



receiving one or mbre of c/^lurality of optical 

wavelengths; and j j 

a loopback meqihanisrri for^Looping back one or more 
1 \ / \ 

of the plurality of opt iia^/ wavelengths received at 
said line side recelive interface to the line side 
transmit interface without converting the optical 

i \ 

wavelengths to electrical form. 

i 

^y%^ An optical nod^ comprising: 

a first optical! line terminal having an all- 
optical-pass-throughlport side interface including a 
plurality of port siqe transmit ports, each for 
transmitting a different one of a plurality of optical 
wavelengths, and a plurality of associated port side 
receive ports, each f<|r receiving the different one of 
the plurality of optiaal wavelengths, said first 
optical line terminal jincluding at least one 
transponder connected to a predetermined one of said 



transmit ports and als 



o connected to the associated one 



of said port side receive ports, the one transponder 



including a loopback 
received optical wave 



nechanism for looping back the 
i Length at the associated one of 
said port side receive ports to the predetermined one 
of said port side transmit ports; 

a second optical line terminal having an all- 
optical-pass-through ]port side interface including a 

plurality of port sid^ transmit ports, each for 

\ 

transmitting a different one of the plurality of 
optical wavelengths, |ind a plurality of associated port 



side receive ports, each for receiving the different 

i 

one of the plurality pf optical wavelengths, said 
second optical line tormina/ iraclud^flg at least one 
transponder connected j to a predetermined one of said 
port side transmit potts anp ^Tsb connected to the 
associated one of saicjl porfe^fside Veceive ports, the one 



transponder including la looj^ack mechanism for looping 
back the received optijcal wavelength at the associated 
one of said port side jreceive ports to the 
predetermined one of s^id port side transmit ports; and 
connecting means for optically connecting at least 
one of the port side transmit ports of said first 
optical line terminal tp at least one of the port side 
receive ports of said second optical line terminal, and 

i 

for connecting the associated port side receive port of 
said first optical line Iterminal to the associated 
transmit port of the secbnd optical line terminal. 



^/15. An optical network comprising: 



n, where n ils an integer, optical nodes, including 
a source node for\ providing an optical signal, and a 
destination node i or receiving the optical signal; 

optical fibers for optically connecting said n 
nodes, and for carrying the optical signal from said 
source node to saijd destination node via intermediate 
nodes; and 

means for lodping back the optical signal at 
anyone of said n nodes without converting the optical 
signal to an electrical signal 



An optical no 



de comprising : 



for transmitting a: 



a line interface having a line side transmit port 



optical\si£f*ial and a line side 
receive port for r^ceivi^jg optical signal; 

at least one tjransp^pfler ^having a transmit output 
terminal for transmtLtt ing\ an optical signal and a 
receive input terminal for receiving an optical signal; 
and 

at least one optical switch having four terminals, 
with the first terminal connected to the line side 
receive port and the jsecond terminal connected to the 
line side transmit po^rt of said line interface, and the 
third terminal connected t< 



;o the receive input terminal 



and the fourth terminall connected to the transmit 

\ 

output terminal of saiql transponder, said one optical 
switch having a normal Instate in which a first optical 
path is provided from the first terminal to the third 

\ 

terminal of said one optical switch to provide an 
optical connection from Ithe line side receive port of 
said line interface to the receive input terminal of 
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said transponder, anc. 



a second optical path is provided 



from the second terminal to the fourth terminal of said 
optical switch to provide an optical connection from 
the transmit output port of said transponder to the 
line side transmit po::t of said line side interface, 
said one optical switch having a loopback state in 



which a third optical 



terminal to the second terminal of said one optical 



switch to loopback the 
line side receive port 



path is provided from the first 



optical signal received at the 

to the line side transmit port 

of said line interfacd, and a fourth optical path is 

provided from the thirjd terminal to the fourth terminal 

1 

of said one optical swtitch to loopback the optical 
signal transmitted fron the transmit output terminal to 
the receive input terminal of^said transponder. 



\ 



An optical node ccjmpri 
a line interface h^avin 

A 




e side transmit port 



for transmitting an optical ^signal-* and a line side 



receive port for receiving a 



ijfi optical 



signal ; 



at least one transponder having a transmit output 

I 

terminal for transmitting an optical signal and a 
receive input terminal for receiving an optical signal; 

i 

and j 

at least one optical* switch for looping back the 

optical signal received ai the line side receive port 

to the line side transmit iport of said line side 

r 

interface, and for looping back the optical signal 
transmitted from the transmit output terminal to the 
receive input terminal of said transponder, said 
optical switch having first and second switch terminals 
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connected to t 
receive port, r 
having third an$ 
the transmit ou 
terminal, respe 



line side transmit port and line side 
sspectively, of said line interface, and 

fourth switch terminals connected to 
tput terminal and the receive input 
itively, of said transponder. 



^l^T An optical node comprising: 

a multiplexer/demultiplexer for 

mult iplexing/denultiplexing n optical wavelengths; and 

i 

optical loopback means for looping back at least 
! 

one of the n optical wavelengths from the demultiplexer 

I 

to the multiplexer. 

19. The optica| node/^f Claim 18, wherein said optical 
loopback means diompr/lses optiTcal switch. 

20. The optical nodL/of^Claim 18, wherein said optical 
loopback means ljoops\\back each of__the n optical 

n| the uemultij 



wavelengths from) 



Lplexer to the multiplexer, 



21. The optical \node of Claim 20, wherein said optical 
loopback means cc^nprises n opticaT switches. 

22. The optical ^iode of Claim 19, wherein said optical 
switch is also usdd to opt icallyL_drop or pass-through 
the one optical wavelength. 

i 

23. The optical nc^de of Claim 21, wherein said n 
optical switches arle also used ^€o optically drop or 
pass-through the n optical wavelengths. 
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a multiplexer!/ demultiplexer for 
multiplexing/demultiplexing n optical wavelengths; 

a port side interface having n port side transmit 
ports for respectively transmitting the n optical 
wavelengths and n associated port side receive ports 
for receiving at leiast one of the n optical 



wavelengths; and 

optical loopba 
least one of the n 



ck means for looping back the at 
optical wavelengths from one of the 



port side transmit ports to the associated one of the 



port side receive ports. 



25. The multiplexe 



ir/demAl&iplesfer of Claim 24, wherein 

said optical loopba^k mdans^comprises an optical 

1 (> / \ 
switch. ! |i / ^ 

26. The multiplexed/demultiplexer of Claim 24, wherein 
said optical loopbadl 
opt i cal wave 1 engt hs 



k means loops back each ©f-—the n 



from the respective n port side 
transmit ports to thb associated n port side receive 
ports . 



i 



27. The multiplexer/demultiplexer of Claim 26, wherein 
said optical loopbacki means comprises n optical 



switches , 



28. The multiplexer/demultiplexer of Claim 25, wherein 
said optical switch isl also used to opt i cal ly' drop or 
pass- through the one optical wavelength. 



# 
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29. The of multiplexer/demultiplexer Claim 27, wherein 
said n optical svlitg^^s are also used to optically drop 
or pass-through ttheV n optical wavelengths. 



- n 



5 = 1 
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